Abstract. This work deals with an inverse problem for the Sturm-Liouville operator with non-separated boundary conditions, one of which linearly depends on a spectral parameter. Uniqueness theorem is proved, solution algorithm is constructed and sufficient conditions for solvability of inverse problem are obtained. As spectral data, we only use the spectrum of one boundary value problem and some sequence of signs.
Introduction
Many issues of mathematical physics are reduced to inverse problems of spectral analysis for various differential operators, which require the recovery of operators from some of their given spectral data. These problems are often considered in mathematics and various branches of natural science and technical science. They occur, for example, in quantum mechanics when defining intraatomic forces from the known energy levels, in radiotechnics when synthesizing the parameters of nonhomogeneous transmission lines, in elasticity theory when defining the size of cross sections of the beam from the given frequencies of its self-oscillations, etc. Note that the research in the field of inverse problems has been given impetus also by the fact that they allowed creating new methods for the calculation of radio waves, thermal radiation and vibration of metal structures.
The object most closely related to the inverse problems is the Sturm-Liouville [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] .
Inverse problems for differential operators with a spectral parameter in the equation and boundary conditions are playing an important role in many physical and technical applications [16, 19] . In such problems, the unknown coefficients of differential equation and boundary conditions are recovered either from the spectra of two or three boundary value problems with different separated or non-separated boundary conditions, or from two spectra and two or three eigenvalues, or from the spectra of two boundary value problems, some sequence of signs and some number [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] .
In this work, we consider the inverse spectral problem of recovery of SturmLiouville operator with non-separated boundary conditions, one of which contains a spectral parameter. Uniqueness theorem is proved, solution algorithm is constructed and sufficient conditions for solvability of inverse problem are obtained. In contrast to the problems considered earlier, here only one spectrum and a sequence of signs are used as spectral data.
Physical interpretation of the problem. Inverse problem statement
Consider the boundary value problem generated on the interval Let's give a physical (mechanical) interpretation of this problem. In [19, p. 31], a real mechanical system with non-separated boundary conditions is described and a scheme for rod is presented. But it can be assumed that it is not a rod but a string, one end of which is connected to the other by a rope with spring, and, besides, elastically fixed at both ends. Differential equation (1) 2 c , the ends of the string are fixed by the springs of rigidities 0 c and 1 c , respectively, and there is a friction on the left end (friction is proportional to velocity, which is a time derivative), then the boundary conditions have the following form: 
It is easy to see that the characteristic function of the boundary value problem P is
The zeros
are the eigenvalues of the Proof. As is known [17] , the following representations are true for the
is an entire function of exponential type not greater than  , square summable on the real axis. Using these representations and Paley-Wiener theorem, from (3) we obtain that the characteristic function of the boundary value problem P has the form
. Using (4), it is easy to prove that the zeros of the function ( )   obey the asymptotics
Using (5) and (6), define the parameters  and  by the formulas we can also recover the parameter  , because, by (5), (7) and (11),
Consider the functions
In view of (3), the function ( )
is recovered by the formula
Now let's show that, in addition to the spectrum   k  (which, as shown above, makes it possible to uniquely recover ( )
In fact, as 
By this equality, it is easy to obtain from (13), (14) that ( ) ( ) Then, by (14) and (17), 
Let ( ) ( ) ( )
Using the asymptotics (11), the relations (13) and (14) 
where ( ) ( ) ( ) 
From (11) and (23) 
Finally, the characteristic function of the problem generated by the equation 
As is known [1, 17] , the coefficient ( ) x q of the equation (1) 
Sufficient conditions for solvability of inverse problem Theorem 2. In order for the sequences of real numbers
to be spectral data of the boundary value problem of the form P , it is sufficient that the following conditions hold: 1) the asymptotic formula (5) 
, and M is some constant. Hence, taking into account 
where 
where . Using (28) , for the function
we obtain the following representation:
As in [37] , define the function
which satisfies the condition
where 4 B is some constant, 
Then, according to the second condition of the theorem, each of intervals ( 
Let at last by the same equation (1) with the found coefficient ( )
and the boundary conditions (22) , (25) , and the equalities ( ) 
